Epidermal caspase-3 cleavage associated with interferon-gamma-expressing lymphocytes in acute atopic dermatitis lesions.
Keratinocyte apoptosis mediated by Fas/Fas ligand molecular interactions and subsequent caspase activation is believed to play an important role in the pathogenesis of atopic dermatitis (AD), in particular for the formation of spongiosis. To estimate epidermal caspase activation in normal and AD skin under in vivo conditions, we analysed caspase-3 cleavage by immunohistology. In normal skin as well as non-lesional AD skin, we detected caspase-3 cleavage in single cells of the basal layer. In contrast, in acute lesional AD skin, we not only obtained evidence for increased expression of cleaved caspase-3 in keratinocytes of the basal layer but also observed caspase-3 cleavage in one or more layers of the spinous cell layer, in particular in spongiotic areas. Short-term topical treatment of the skin lesions with tacrolimus or pimecrolimus abolished the expression of cleaved caspase-3 in the spinous layer. Moreover, epidermal caspase-3 cleavage correlated with the numbers of dermal interferon-gamma (IFN-gamma)-expressing CD4+ and CD8+ lymphocytes in skin lesions of AD patients, supporting the view that IFN-gamma is important for the activation of proapoptotic pathways in keratinocytes. This is also confirmed by the observation of increased Fas expression on keratinocytes in acute AD lesions that was markedly reduced following topical calcineurin inhibitor treatment. These data suggest that caspase-3 cleavage in the spinous layer of the epidermis is a pathologic event contributing to spongiosis formation in AD, whereas cleavage of caspase-3 in basal cells might represent a physiologic mechanism within the process of epidermal renewal.